Two-wavelength MAD phasing: in search of the optimal choice of wavelengths.
The multiwavelength anomalous dispersion (MAD) method is increasingly being used to determine protein crystal structures. In theory, data collection at two wavelengths is sufficient for the determination of MAD phases, but three or even more wavelengths are used most often. In this paper, the results of the phasing procedure using only two wavelengths for proteins containing different types of anomalous scatterers are analyzed. In these cases, it is shown that this approach leads to interpretable maps, similar in quality to those obtained with data collected at three wavelengths, provided that the wavelengths are chosen so as to give a large contrast in the real part of the anomalous scattering factor f. The consequences for a rational MAD data-collection strategy are discussed.